The evolving paradigm of cell-nonautonomous UPR-based regulation of immunity by cancer cells.
The endoplasmic reticulum (ER) stress response/unfolded protein response (UPR) has been thought to influence tumorigenesis mainly through cell-intrinsic, pro-survival effects. In recent years, however, new evidence has emerged showing that the UPR is also the source of cell-extrinsic effects, particularly directed at those immune cells within the tumor microenvironment. Here we will review and discuss this new body of information with focus on the role of cell-extrinsic effects on innate and adaptive immunity, suggesting that the transmission of ER stress from cancer cells to myeloid cells in particular is an expedient used by cancer cells to control the immune microenvironment, which acquires pro-inflammatory as well as immune-suppressive characteristics. These new findings can now be seen in the broader context of similar phenomena described in Caenorhabditis elegans, and an analogy with quorum sensing and 'community effects' in prokaryotes and eukaryotes can be drawn, arguing that a cell-nonautonomous UPR-based regulation of heterologous cells may be phylogenetically conserved. Finally, we will discuss the role of aneuploidy as an inducer of proteotoxic stress and potential initiator of cell-nonautonomous UPR-based regulation. In presenting these new views, we wish to bring attention to the cell-extrinsic regulation of tumor growth, including tumor UPR-based cell-nonautonomous signaling as a mechanism of maintaining tumor heterogeneity and resistance to therapy, and suggest therapeutically targeting such mechanisms within the tumor microenvironment.